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A need exists to use the internet (or similar networks) for 
voice communication. This implies that a real "connection" must be 
established between two stations and that provisions must be made to 
ensure that the various parts of the (digitised) message arrive at 
5 their destination within a fixed time, for example 100 ms. To this end 
a protocol is currently under development, called "Resource 
Reservation Protocol" (RSVP) . By means of this protocol, certain nodes 
or intermediate stations of the network, referred to below as 
"routers", are, stating it briefly, instructed to maintain a certain 
10 connection: a certain amount of processing capacity of the related 
Q routers is, as it were, "reserved". 

■^f Although the currently known protocol in itself is quite 

:kj satisfactory for establishing a connection, it has the disadvantage of 

\f : not providing facilities for having at least one of the users pay for 

^ 15 the established reservation. It is not only particularly useful, from 

l"™; an economic point of view, for the various administrators of the 

various routers to be able to have at least one of the users pay for 
the provision of the said service (reservation) , but this also has the 
ZZ. advantage that the users will only request and maintain the 

M. 20 reservation for the duration of the call. If the reservation were 

O "free", it would not be inconceivable that a user continues a given 

reservation even if it is not used, thus unnecessarily burdening the 
capacity of the network. If the users have to pay for the reservation, 
they will sooner tend to cancel the reservation when it is no longer 
25 required, so that in fact the capacity of the network for establishing 
voice communication can be used as efficiently as possible. 

A problem which plays a role in this regard is the question who 
must pay for the connection. In principal this will be the initiator 
of the connection, but, in an internet or similar network, where a 
30 connection is established on the basis of the currently known RSVP 

protocol, it is not known, in contrast to telephone networks, who the 
initiator is, as will be discussed in more detail below. 

The present invention seeks to provide a solution for this 
problem . 

35 it is observed that accounting systems as such for networks are 

already known ,e.g. from W097/37462. This International patent 
application teaches a communication network, which comprises a 
communication monitoring point arranged to monitor user identifiers in 
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packets to determine a charging scheme, which includes charge 
allocation. 

More in particular, the present invention seeks to provide a 
protocol which makes it possible that f upon the establishment of the 
5 connection, the initiator of the connection can be identified, or that 
at any rate it can be identified which of the two parties is willing 
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to pay for the connection. 

Yet more in particular, the present invention seeks to make the 
RSVP protocol suitable for the above-mentioned purpose by providing as 
few changes as possible. 

The above-mentioned aspects, characteristics and advantages of 
the present invention will be further explained by the following 
description of an embodiment of the protocol according to the present 
invention, with reference to the drawing, in which: 
Fig. 1 diagrammatically illustrates a telephone network; 
Fig. 2 diagrammatically illustrates internet communication; 
Fig. 3 diagrammatically illustrates the establishment of a voice 
connection via the internet; 
Fig. 4 shows a decision table; 
and Fig. 5 illustrates a router. 

With reference to Fig. 1, a telephone connection will now be 
discussed. Fig. 1 diagrammatically shows a telephone network 9, 
comprising a number of intermediate stations (switches) 10, as well as 
a plurality of subscribers, of which only two are shown in Fig. 1, 
designated by the reference numbers 1 and 2. Fig. 1 shows a situation 
in which a voice connection, which in general is designated by the 
reference number 14, is present between the subscribers 1 and 2. The 
first subscriber 1 is coupled to a first switch 10 x via a first duplex 
connection 11 . The second subscriber 2 is coupled to a second switch 
10 2 via a second duplex connection 12. The two switches 10 1 and 10 2 can 
be coupled to each other directly or by intermediation by one or 
several switches 10 3 by means of duplex connections 13; in Fig. 1, one 
such intermediate switch 10 3 is shown, the switches 10 l and 10 2 being 
coupled to said intermediate switch 10 3 via duplex connections 13 x and 
13 2 respectively. It can also occur, however, that the two subscribers 
1 and 2 are coupled to each other via only one single switch. 

Since the construction of a telephone network and the operation 
of the switches 10 are not the subject of the present invention, and 
in addition to that are known per se, this will not be further 
explained. Relevant in regard to the present invention is the manner 
in which the voice connection between the subscribers 1 and 2 is 
established, which will now be explained under the assumption that the 
first subscriber 1 is the initiator and that the second subscriber 2 
is the called party. First the duplex connection 11 is established 



between the initiator 1 and the first switch 10 1 , the initiator 1 
informing the switch 10 1 of the identity (telephone number) of the 
subscriber 2 with whom he wishes to communicate. Upon the 
establishment of said duplex connection 11, the first switch 10 x 
"knows" that the contact -seeking subscriber 1 is the initiator, and 
that the connection must be charged to him. Subsequently, the duplex 
connection 13 1 between the first switch 10 1 and the intermediate switch 
10 3 is established, after which the duplex connection 13 2 between the 
intermediate switch 10 3 and the second switch 10 2 is established. It is 
always known in that regard that said connection is established at the 
request of the initiator 1. Finally, the duplex connection 12 between 
the second switch 10 2 and the called subscriber 2 is established, 
making the total connection 14 a fact. 

It is important in this regard that each of the said connections 
between the switches 10 mutually, and between the subscribers 1, 2 and 
the switches 10, is a duplex connection, and that, at the time a given 
(partial) connection is established, it is known who the initiator is 
of said (partial) connection. 

It should be observed that, with a telephone connection, a 
direct communication connection 14 is established between two 
subscribers, said direct connection being maintained during the course 
of the call, which can be regarded as capacity reservation. The number 
and the identity of the intermediate stations 10 3 to be connected do 
not need to be determined beforehand, but are maintained during the 
course of the call . It is further observed that this direct connection 
does not need to be established through a wire connection; wireless 
telephony or satellite telephony are also instances of a direct 
connection. 

Conventional data transfer via the internet will now be 
discussed with reference to Fig. 2. The internet is illustrated in 
Fig. 2, as in the following figures, as a network 20 of separate 
switching stations 21, 22, said switching stations also being 
designated by "router". Each router 21, 22 can communicate with one or 
more other routers in the network 20. The network comprises several 
subscribers, of which in Fig. 2 again only two are represented. These 
subscribers 1, 2 are connected via a connection 31, 32 to a 
predetermined one of the said routers, respectively designated by the 
reference numbers 21 A and 21 2 . When one subscriber 1 wishes to transmit 



data to the other subscriber 2, he divides said (digitised) data into 
several small packages , and tries to transmit said small packages one 
by one. In doing so, the transmitting subscriber 1 will first transmit 
a first small package, together with the internet address of the 
addressed subscriber 2, to the router 21 x associated with said 
transmitting subscriber 1. Said router 2^ will transfer said message 
to one of the other routers, for example to the router designated in 
Fig. 2 by the reference number 22 l . Said router 22 x would in turn 
transfer the message (i.e. small package plus internet address) to yet 
another router, for example the router designated in Fig. 2 by the 
reference number 22 2 . Ultimately, said small package can reach the 
addressed subscriber 2 via the following routers 22 3 , 22 A and 21 2 , said 
small package thus following a path designated by the reference number 
23. 

It should be observed that, in the conventional data transfer 
via the network 20 discussed above, no direct connection is 
established between the subscribers 1 and 2. 

A second small package which is sent to the addressed subscriber 
2 by the transmitting subscriber 1, does not necessarily need to 
follow the same route. In Fig. 2, another route 25 is shown, running 
via the routers 22 5 and 22 6 . It will be clear that although all the 
small packages sent will indeed ultimately arrive at the addressed 
subscriber 2 , the order in which said small packages arrive does not 
necessarily need to correspond with the order in which said small 
packages were sent by the transmitting subscriber 1. It should further 
be clear that the transmission by a router (for example 22 x ) of a small 
data package to a following router (for example 22 2 ) can only occur 
when the first-named router 22 l is ready for transmission, and that it 
is not apparent beforehand at which point in time that will occur. 
This implies that it is not known beforehand how long the transmission 
from the sender 1 to the receiver 2 takes, and that the said periods 
of time can vary strongly for the various small data packages 
mutually . 

As observed before, the manner of communication via internet 
illustrated in Fig. 2 is not suitable for establishing a real-time 
voice connection. 

A known protocol which is suitable for establishing a real-time 
voice connection via internet will now be illustrated with reference 
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to Fig. 3. In Fig. 3, reference numbers which are the same as in the 
figures 1 and 2 designate the same or similar parts. 

It is again assumed that the first subscriber 1 wishes to 
establish a connection with the second subscriber 2, and indeed a 
5 connection of which the quality is suitable for the transfer of 

speech. Below, said first subscriber 1 will also be designated by the 
term "initiator", and the second subscriber 2 will also be designated 
by the term "called party". For the sake of convenience, it is further 
assumed that said voice connection follows the route 23 referred to 

10 above. The requirement that the connection 23 must have a quality 
suitable for speech, implies that all the intermediate stations or 
routers 21 lt 22 x to 22 4 (inclusive), 21 2 , which are located along said 
route 23, must maintain the connection with a predecessor and a 
successor, or, in other words, must reserve part of their capacity for 

15 this connection. This is designated as "Resource Reservation", and a 
protocol developed to this end is designated as "Resource Reservation 
Protocol" (RSVP) . This known protocol was developed primarily for 
establishing a connection with a predetermined quality between two 
stations 1 and 2, in which the second station 2 is a source of 

20 information and the first station 1 wishes to receive information from 
said source 2 . 

Since said protocol is already known by those skilled in the 
art, an extensive description of this is not necessary. 

The building up of the voice connection according to said RSVP 

25 protocol takes place in various set up stages, and is preceded by a 

contact- seeking stage outside RSVP. At the very first, the initiator 1 
transmits an initiation message ALERT over the network 20 to the 
called station 2. This is an "ordinary" message, transmitted in the 
manner described with reference to Fig. 2, to inform the called 

30 station 2 of the fact that the initiator 1 is seeking contact. On the 
basis of this message, a signal can be generated at the called station 
2 , such as for example a telephone ringing signal . 

35 
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The called station 2 subsequently transmits, in a similar 
manner, a message CALL ACCEPT, indicating that the call is answered. 
Hereafter, the quality connection can be built up on the basis of the 
RSVP protocol. 

In a first set up stage, the initiator 1 transmits a first 
message, designated by the term PATH, possibly accompanied by a first 
data package, to the called station 2, each router along the route 23 
passing said message along to the following router. Fig. 3 shows that 
the router 21 lf associated with the first station 1, passes the PATH 
message on to the next router 22^ In a similar manner, the routers 
22 2 , 22 3 , 22 A and 21 2 receive the PATH message from their predecessor, 
but for the sake of simplicity that is not shown in Fig. 3. The PATH 
message can be regarded as a command to the network 20 for 
establishing an arbitrary route 23 between the subscribers 1 and 2. At 
the moment that the PATH message reaches the second station 2 , there 
is a set of routers 21 L , 22 x to 22 4 (inclusive), and 21 2 which "know" 
each other via the PATH message. 

In a second set up stage, the second station 2 transmits a 
reservation command to all the routers 21 1( 22 x to 22 4 (inclusive), 21 2 
along the route 23, said route 23, as mentioned above, being defined 
by the PATH messages left behind as a track by said routers. Said 
reservation command is, in a similar manner as described above in 
relation to the PATH message, passed on by each router along the route 
23 to its predecessor. In Fig. 3, the transmission of the reservation 
command from the router 21 2 associated with the second station 2 to the 
preceding router 22^ is illustrated and designated by the term RESV. 
The RESV message can be considered as a command to the network 20 to 
reserve the established route 23 for further use. In a similar manner 
as discussed above in relation to the PATH message, the transmission 
of the RESV message for the other parts of the route 23 is not 
represented for the sake of clarity. 

It is observed that each router only passes the RESV message to 
a preceding router along said route 23 if the reservation requested by 
the second station 2 is indeed assigned by the related router. If the 
RESV message arrives at the first station 1, the first station 1 knows 
that all the routers along the route 23 have reserved a suitable 
portion of their capacity in the desired manner, and the first station 
1 transmits a confirmation message CONF along the same route 23 to the 
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second station 2. This confirmation message CONF is also passed along 
the route 23 by all routers to the next router; for the sake of 
clarity, this passing is illustrated in Fig. 3 only for the routers 22 
and 22 2 . 

When said CONF message arrives at the second station 2, the 
second station 2 also knows that the desired route is reserved. It 
should otherwise be clear that the CONF message is not essential for 
the establishment of the requested reservation. 

In fact, a real connection has now been established between the 
first station 1 and the second station 2, data communication and even 
voice communication being possible via said route 23. A complication 
in this regard is that said route 23 is a simplex connection, that is, 
said route 23 is only suitable for transmission of data from the first 
station 1 to the second station 2 (in relation to this simplex 
connection, the first station 1 can also be designated as sender and 
the second station 2 can also be designated as receiver) . For voice 
communication in two directions, this is, of course, insufficient, and 
a second simplex route 43 must be established between the two stations 
1 and 2, second simplex route 43 being suitable for voice 
communication from the second station 2 (sender) to the first station 
1 (receiver). An example of such a second simplex route 43 is also 
shown in Fig. 3. This route is set up in a similar manner as said 
route 23, be it that the PATH messages are transmitted from the second 
station 2, that the RESV messages are transmitted from the first 
station 1, and that the CONF messages are transmitted from the second 
station 2, all thus being opposite to the setting up of the first- 
named route 23. 

The said RSVP protocol works satisfactorily, be it that the 
protocol is indeed suitable for setting up a double simplex quality 
connection between the two stations 1 and 2. In this known protocol, 
no means have been provided to have the stations 1 and/or 2 pay for 
the requested reservation. If the requested reservation is free of 
charge, there is no reason for the stations 1 and 2 to cancel the 
assigned reservation when it is no longer needed, so that said 
reservation can be maintained longer than necessary, which implies an 
inefficient use of the capacity of said network 20. It is an objective 
of the present invention to increase the efficiency of the use of said 
network 20 by stimulating the users of said network 20 to cancel an 



assigned reservation as soon as possible. 

A complication in this regard is that those costs must be 
charged to one of the mutually communicating stations 1 and 2, but 
that no information is available on the routers with respect to the 
question which of said stations 1, 2 is to receive the bill. In first 
instance, it would seem logical to charge the costs to the initiator 
of the voice connection 23, 43 t said initiator being the first station 
1 in the example sketched, but the routers along the two routes 23, 43 
do not "know" which of the two stations 1 and 2 is the initiator. The 
routers along the first route 23 receive a PATH message originating 
from the first station 1 (the initiator in its capacity as sender), 
while the routers along the second route 43 receive a PATH message 
originating from the second station 2 (the called party in the 
capacity of sender) . Since the routers do not know whether they belong 
to a "first" route 23 or a "second" route 43, they therefore cannot 
draw a conclusion from the origin of the PATH message regarding the 
identity of the initiator. The same applies, mutatis mutandis, for the 
RESV messages and the CONF messages. The present invention seeks to 
provide a solution for this problem. 

According to an important aspect of the present invention, a 
code is added in at least one of the said messages PATH, RESV, CONF 
which is indicative of the degree in which the sender of said message 
is willing to bear the costs of the reservation. 

According to a further important aspect of the present 
invention, the routers are set up to take said information into 
account upon taking a decision with respect to the assignment of the 
requested reservation. More in particular, each router is set up to 
assign the requested reservation only in the event that for at least 
one of the two call partners willingness has been expressed to bear 
the costs . 

The above-mentioned aspects of the present invention will now be 
further explained with reference to the Figs. 3 and 4. On setting up 
the voice connection, the known RSVP protocol, which will not be 
further explained here since it is known per se, can be used in the 
manner discussed above with reference to Fig. 3. The precise form and 
content of the PATH, RESV, and CONF messages, too, are not relevant 
for a proper understanding of the present invention, and likewise will 
therefore not be discussed. It will suffice to remark that said 
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messages can be identical to the known messages, except that at least 
one information location has been added thereto. In a simple 
embodiment, said additional information location has a length of only 
one bit. Said additional bit will be designated below by the term 
initiator bit. The value of said bit in the message indicates whether 
the sender of said message is or is not willing to bear the costs of 
the call. In the example to be discussed below, it is assumed that the 
value "1" of the initiator bit indicates payment willingness, and that 
the value "0" of the initiator bit indicates that the sender is not 
willing to bear the costs, but it will be clear that this can be 
reversed if desired. 

It will now again be assumed that the first station 1 is the 
initiator of the voice connection to be set up between the two 
stations 1 and 2, and that said first station 1, as initiator, is 
prepared, as usual, to bear the costs of the call. This means that the 
initiator bit, in the PATH message to be transmitted by the first 
station 1, has the value of "1". After the route 23 has been 
established, all routers 21 l9 22 x to 22 4 (inclusive), 21 2 along said 
route 23 have in their memory a PATH message of which the initiator 
bit has value "1". Hereafter, the second station 2, as discussed 
before, transmits an RESV message along the route 23. Since the second 
station 2 is the called station, that is, is not the initiator of the 
voice connection to be set up, the second station 2 sets the value of 
the initiator bit in the RESV message to "0". 

The router 21 2 related to the second station 2 receives this 
reservation request, and must now take a decision regarding the 
reservation to be assigned. The router 21 2 thereto bases itself 
respectively on the two initiator bits of the PATH message in its 
memory and the RESV message it just received from the second station 
2. Since the initiator bit of the PATH message has the value of "1", 
the requested reservation can be assigned. This is designated in Fig. 
4 by A. In a similar manner, the other routers along the route 23 take 
the same decision as the router 21 2 , so that the requested reservation 
is established along the whole route 23. Thereafter, as described 
before, the CONF message is transmitted by the first station 1 to the 
second station 2. 

For the setting up of the other route 43, the second station 2 
transmits a PATH message, which is passed along the route 43 by the 
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routers 21 2 , 42 x to 42 A (inclusive), 21 2 . Since the second station 2 is 
the sender with respect to the route 43 to be established and as such 
takes the initiative for setting up this route, but is not the 
initiator of the voice connection to be set up in general, the second 
station 2 sets the initiator bit in this PATH message to the value 
"0" . 

Subsequently, the first station 1 transmits an RESV message to 
the next station 21 i along the route 43. Since the first station 1 is 
the initiator of the voice connection to be set up in general between 
the stations 1 and 2, said first station 1 sets the initiator bit in 
^ the RESV message to the value "1". Said router 21 l must now take a 

2 decision regarding the reservation to be assigned on the basis of the 

yrf PATH message present in its memory and the RESV message received from 

ml said first station 1. Although the value of the initiator bit in the 

~; 15 PATH message stored in its memory is indeed equal to "0", the value of 
p9 the initiator bit in the RESV message received from the first station 

^ 1 is equal to "1", so that the requested reservation can be assigned. 

Hi This is illustrated in Fig. 4 by B . 

5 The example discussed above shows that, under normal 

j~f 20 circumstances, the value of the initiator bit to be transmitted is 
p associated with the two-way voice connection being initiator or not. 

□ This does not always have to be the case, however, as will be 

explained below. 

In normal telephone traffic, the concept "collect call" is 
25 known, that is, a call is requested by an initiator while the called 

party is asked whether he is willing to bear the costs of the call. In 
principal, this is also possible in the protocol suggested by the 
present invention, namely by setting the value of the initiator bits 
in a suitable manner. The value of the initiator bits, then, is not as 
30 much related to being initiator of the requested voice connection or 
not, as to the willingness to pay for the requested reservation. In 
other words, the initiator bit can also be designated by the term 
payment willingness bit. 

On setting up a "collect call" voice connection from the first 
35 station 1, the PATH messages of the first station 1 will have an 

initiator bit of which the value is "0". If said called station 2 is 
indeed willing to bear the costs of the requested reservation, the 
RESV messages to be transmitted by said second station 2 will have an 
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initiator bit or payment willingness bit of which the value is "1" . It 
will be clear for those skilled in the art that the requested 
reservation along said route 23 is established on the basis of the 
conditions indicated in Fig. 4 by B, and that the requested 
reservation along the other route 43 is established on the basis of 
the condition shown by A. 

If said second station 2, however, is not willing to bear the 
costs of the requested reservation of the voice connection initiated 
by said station 1, said second station 2 answers with an RESV message 
of which the initiator bit has the value of "0" . The router 21 2 will 
now not assign the requested reservation, since the value of the 
initiator bits of the PATH message stored in its memory and of the 
RESV message received from the second station 2 are both equal to "0" , 
which is designated in Fig. 4 by C. 

In that case, said router 21 2 will also not pass the RESV message 
further to the preceding router 22 4 . The router 21 2 can, instead of 
that, return an error message to the second station 2 indicating that 
the requested capacity reservation was not established, simultaneously 
also providing a reason for the same . 

It is, of course, not inconceivable that both stations 1 and 2 
are willing to pay for the requested reservation. In that case, the 
initiator bits of both PATH and RESV messages will have the value of 
"1". The routers then too will assign the requested reservation, as 
illustrated in Fig. 4 by D. 

Fig. 5 illustrates a number of details of the construction of a 
router, which in Fig. 5 are designated in general by the reference 
number 21. The router 21 comprises two communication connections 101 
and 102, with which said router 21 in said network 20 can be coupled 
with other routers. Said router 21 is provided with the means 
designated by reference number 110 in general for establishing a 
connection suitable for speech between the communication connections 

101 and 102, said means being controlled by a control unit 103. The 
control unit 103 is coupled to said communication connections 101 and 

102 in order to receive messages, such as said PATH, RESV and CONF 
messages, arriving at the said connections. Associated with the 
control unit 103 is a memory 104, in which the control unit 103 can 
store data. 

If at one of said communication connections a PATH message is 
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received by the control unit 103, said control unit 103 will analyse 
said PATH message with respect to the payment willingness information 
present therein, and will store in said memory 104 data which 
represents said payment willingness information. Said control unit 103 
subsequently transmits said PATH message via another communication 
connection through to a following router. 

If an RESV message is received at the said other communication 
connection, the control unit 103 analyses said RESV message with 
respect to the payment willingness information present therein. The 
control unit 103 further consults said memory 104 with respect to the 
said previously stored data. If at least one of said data from said 
□ memory 104 and the payment willingness information in the RESV message 

j!J indicates payment willingness, said control unit 103 controls the said 

jjj means 110 such that at least a part of the capacity of the means 110 

yff 15 is reserved for a direct connection between said communication 
|j connections 101 and 102, and said control unit 103 will transmit the 

Lnj RESV message, via the former communication connection through to the 

router from which initially the named PATH message was received. 
S; ln the above, it was explained how the requested reservation of 

p 20 a certain route between two stations can be assigned or rejected on 
ji; the basis of the apparent payment willingness of at least one of said 

g stations. A following aspect is the actual on-charging of costs for 

the established reservation, where said costs will be dependent upon 
various factors. The manner in which said costs are calculated and 
charged to one of said stations 1, 2, is not the subject of the 
present invention and will therefore not be further explained here. It 
will suffice to remark that the PATH message not only contains 
information regarding the identity of the addressee, but also 
regarding the identity of the sender of said PATH message; the same 
applies for the RESV message. This implies that, in principal, each 
router which is involved with said routes 23 and 43 is able, on the 
basis of the information in the PATH and RESV messages, and on the 
basis of a rate to be determined by the router itself, to determine on 
the one hand what the costs are of the established reservation, and to 
determine on the other hand to whom said costs must be charged. Thus, 
in principal, each router along said routes 23 and 43 could send an 
invoice to said initiator 1, or, in the case of "collect call", to 
said called party 2. 
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In this regard it is further observed that, in the case 
designated in Fig. 4 by D, where both call partners 1, 2 are willing 
to pay for the established reservation, the routers along said routes 
23 and 43 can choose to charge the costs of the established 
reservation to the sender of the PATH message, the sender of the RESV 
message, or to both at half rate. 

It will be clear for a person skilled in the art that the 
present invention is not restricted to the examples discussed above, 
and that various variations and modifications in the examples 
discussed are possible without departing from the scope of the 
invention as defined in the appended claims . 

Thus it is possible, for example, that the information in the 
payment willingness field indicates a part of the costs which the 
sender is willing to pay, for example expressed in a percentage of the 
costs or as an absolute amount. In that case, a router will only 
assign the requested reservation if the willingness of both call 
partners together corresponds to at least 100% of the reservation 
costs. 

It is observed that the present invention is discussed above for 
the world-wide internet, but that the present invention is also 
applicable to communication via other networks, for example local, 
regional or national networks. The invention is, in fact, applicable 
to each IP-network in which minimally simplex connections are 
possible. 

It is further observed that "reservation" does not mean that a 
router is fully occupied. It is therefore very well possible that said 
routes 23 and 43 have one or more routers in common, or are even 
identical . 



